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Superconformal matter multiplets play a crucial role in the construction of Poincare´ supergravity
invariants. Off-shell multiplets allow for construction of general matter couplings in supergravity.
In [1], relaxed hypermultiplet was constructed in rigid supersymmetry which on coupling with the
real scalar multiplet allowed for an off-shell formulation of the rigid hypermultiplet. In this paper,
we extend the relaxed hypermultiplet to conformal supergravity. For consistency with the super-
conformal algebra, we find that the fields have to be allowed to transform in a non-canonical way
under SU(2) R-symmetry. We find suitable field redefinitions to obtain fields which are irreducible
representations of SU(2) R-symmetry and present the full non-linear transformation rule.
I. INTRODUCTION
Conformal supergravity plays an important role in
constructing physical supergravity theories with higher
derivative corrections. The higher degree of symmetries
in conformal supergravity allows for the superconformal
symmetries to be realized off-shell for certain multiplets
and this plays a crucial role in the construction of higher
derivative corrections to the physical supergravity the-
ories with lesser number of symmetries than conformal
supergravity. The higher derivative corrections are im-
portant for several reasons. They can be studied as su-
persymmetric counter-terms for removing divergences as
well as anomalies of some tree level global symmetries at
the loop level. They can also be used to study the higher
derivative as well as quantum corrections to the entropy
of black holes using techniques such as localization [2]
and entropy function [3, 4] and use the results to take the
comparison with the microstate counting in string theory
beyond the leading order Bekenstein-Hawking entropy.
One of the crucial ingredients of conformal supergrav-
ity is the Weyl multiplet which is a multiplet of fields that
contains the graviton and its superpartner gravitino. The
superconformal algebra closes on the multiplet without
using any equations of motion while the structure con-
stants of the algebra become field dependent. Such an
algebra is known as a soft algebra. Further, one finds var-
ious representations of the soft algebra, which are known
as matter multiplets, and consider their coupling to con-
formal supergravity using a set of procedures which goes
by the name of superconformal multiplet calculus. Upon
using some of these matter multiplets as compensators to
gauge fix the additional symmetries in conformal super-
gravity, one gets the physical supergravity theory with
symmetries belonging to the super-Poincare group. In
the case of extended supergravity, one has to add auxil-
iary fields to the Weyl multiplet so that the off-shell de-
grees of freedom for bosons and fermions match. There is
a standard choice of the auxiliary fields which lead to the
standardWeyl multiplet (see [5] for theN = 2 andN = 4
standard Weyl multiplet in four dimensions). There is a
different choice of auxiliary fields that contains a scalar
field of non vanishing mass dimension and is known as
the dilaton Weyl multiplet (see [6] for the N = 2 dilaton
Weyl multiplet in four dimensions).
In N = 2 supergravity there are basically two mat-
ter multiplets, with spin less than 2, which has distinct
propagating degrees of freedom. The multiplet which
has one propagating spin-1 degree of freedom with helic-
ity = ±1, two propagating spin-0 degrees of freedom and
two propagating spin-1/2 degree of freedom with helicity
= ±1/2 is known as the vector multiplet. Another mul-
tiplet which has four propagating spin-0 degrees of free-
dom and two propagating spin-1/2 degrees of freedom
with helicity = ±1/2 is known as the scalar multiplet
or the hypermultiplet. One can add auxiliary fields to
the vector multiplet to obtain an off-shell N = 2 vector
multiplet with 8+8 (bosonic+fermionic) off-shell degrees
of freedom. This has been very well studied along with
its coupling to N = 2 conformal supergravity and has
also been used as a compensator to get N = 2 Poincare
supergravity. However, to have an off-shell completion
of hypermultiplet with a finite number of auxiliary fields
is not very straightforward. One of the ways to get an
off-shell completion of the N = 2 hypermultiplet is to in-
troduce a non trivial central charge in the supersymmetry
algebra [7]. Another way to get an off-shell completion
of the N = 2 hypermultiplet without a central charge is
to consider a different multiplet where one of the propa-
gating spin-0 degree of freedom is represented by a dual
2-form gauge field. Such a multiplet is known as a linear
multiplet or a tensor multiplet [8, 9]. Its off-shell com-
pletion has 8 + 8 degrees of freedom. It is also very well
studied along with its coupling to N = 2 conformal su-
pergravity [10] and has also been used as a compensator
to get N = 2 Poincare supergravity. However, the dual-
ization of a 2-form gauge field to a scalar will generally
not work if we have higher number of derivatives. At
the level of two derivatives, the couplings of the tensor
multiplet are very restrictive in the sense that they do
not couple to a spin-1 gauge field and do not have self
coupling. These drawbacks of the tensor multiplet ne-
cessitates the formulation of an off-shell hypermultiplet
without dualizing any spin-0 degree of freedom. Such an
2attempt was made in [1] for supersymmetric field the-
ory, where the authors introduced two new multiplets:
the 32 + 32 components relaxed hypermultiplet and the
24 + 24 components real scalar multiplet. They further
considered a supersymmetric invariant action for the re-
laxed hypermultiplet and the coupling between the re-
laxed hypermultiplet and the real scalar multiplet. Upon
using the equations of motion they showed that the com-
bined system of the relaxed hypermultiplet and the real
scalar multiplet describes the physical degrees of freedom
of a hypermultiplet.
In [11], the extension of the 24 + 24 components real
scalar multiplet to conformal supergravity was studied.
At the linearized level, the components of this multiplet
along with the 24 + 24 components of an N = 2 stan-
dard Weyl multiplet coupled with the 48+48 components
current multiplet of a rigid N = 2 tensor multiplet. It
was also shown that one can impose a consistent set of
constraints on the real scalar multiplet to reduce its com-
ponents to an 8+8 components restricted real scalar mul-
tiplet which can be mapped to the 8+8 components of a
N = 2 tensor multiplet coupled to conformal supergrav-
ity. Further, in [12] an invariant action for the real scalar
multiplet was constructed using a new density formula
based on a fermionic multiplet which was used to find
new higher derivative couplings of the tensor multiplet
in N = 2 conformal supergravity.
In this paper, we would like to extend the 32 + 32
components relaxed hypermultiplet to N = 2 conformal
supergravity. This will pave the way for an off-shell treat-
ment of the hypermultiplet in N = 2 conformal super-
gravity. In [13], extension of relaxed hypermultiplet to
conformal supergravity was studied in harmonic super-
space by relating it to a well known rigid supersymmetry
multiplet albeit with additional global SU(2) indices. In
this paper, we explictly couple the relaxed hypermulti-
plet to conformal supergravity. In appendix-B, we will
comment on the relation between our results and the har-
monic superspace discussion in [13].
The plan of the paper is as follows. In section-II, we
will review the relaxed hypermultiplet and real scalar
multiplet in supersymmetric field theory as done in [1].
We will also discuss how the two multiplets were used
to describe the physical degrees of freedom of a hyper-
multiplet. In section-III, we will discuss the extension of
the relaxed hypermultiplet to conformal supergravity. In
section-IV we will end with some conclusions and future
directions. We will also present the details of an N = 2
standard Weyl multiplet, that are relevant for the paper,
in appendix-A.
II. REVIEW OF THE RIGID RELAXED
HYPERMULTIPLET
As we discussed in the previous section, while consid-
ering specific actions the tensor/linear multiplet provides
an off-shell description of the hypermultiplet degrees of
freedom using dualization, this mapping between the 2-
form gauge field and the 0-form scalar field does not hold
true for more general actions.
In [1], the authors tried to evade the use of 2-form
gauge fields by generalizing the superspace constraints
corresponding to the linear multiplet so that there is
no conserved vector that can be idenitified as the field
strength of a 2-form gauge field. The resulting 32 + 32
multiplet was dubbed the relaxed hypermultiplet. In this
section, we will elaborate on this construction and ex-
plain how when coupled with another 24 + 24 multiplet,
this gives the precise on-shell degrees of freedom as the
hypermultiplet. As this construction was carried out in
N = 2 flat space supersymmetry, components of various
multiplets under consideration can be organized as ir-
reducible representations of global SU(2) symmetry. In
this section, this global SU(2) symmetry is simply re-
ferred to as SU(2).
The superspace constraint for the linear multiplet can
be written as:
D(iαL
jk) = 0, (1)
where Lij is a triplet of real superfields. Here the super-
space covariant derivative Dαi is given as:
Dαi =
∂
∂θαi
+ iσµαα˙θ¯
α˙
i
∂
∂xµ
, (2)
where (xµ, θαi, θ¯α˙i) are the superspace coordinates writ-
ten in two component Weyl spinors notation.
The above constraint in component form means that
there is no field that transforms in the 4 representation
of SU(2) in the transformation of Lij which is the lowest
mass dimension field of the linear multiplet. That Lij
is real triplet of scalar fields means that the field Lij
satisfies the pseuo-reality constraint,
Lij = (Lij)
∗ = εikεjlLkl. (3)
By an investigation of the possible SU(2) representations
that appear in the transformation of Lij and higher mass
dimension fields that appear in its transformation rules,
consistent with the above constraint and the supersym-
metry algebra, one finds that the linear multiplet fields
are Lij , G, ϕi and Ha. Here, G is a complex scalar field
and ϕi is an SU(2) doublet of Majorana fermions. Su-
persymmetry algebra implies that Ha is a real conserved
vector, which can also be seen by trying to match the
bosonic and fermionic off-shell degrees of freedom. The
resulting multiplet has 8+ 8 off-shell degrees of freedom.
In [1], a 24+24 multiplet was presented with the super-
field Lijkl satisfying the constraint that the lowest mass
dimension field Lijkl does not contain in its transforma-
tion any fermion that transforms in the 6 representation
of SU(2). This can be analogously written as the con-
straint,
D(iαL
jklm) = 0. (4)
3Analogous to Lij , the field Lijkl satisfies the pseudo-
reality condition,
Lijkl = (Lijkl)
∗ = εipεjqεkrεlsLpqrs. (5)
We will not review this multiplet here, but relevant to
us is the fact that this multiplet contains a fermion ψijk
that transforms in the 4 representation of SU(2). To ex-
tend the linear multiplet to a multiplet with no conserved
vectors, the authors realxed the constraint (1) such that
a fermion in 4 representation appears in the transforma-
tion of Lij and it is identified with the fermion ψijk from
the multiplet that corresponds to Lijkl , while keping the
constraint (4) intact. Relaxation of the constraint (1) al-
lows for a rearrangement of the off-shell degrees of free-
dom and Ha need not be conserved. The two multiplets
coupled this way form a multiplet which contains 32+32
off-shell degrees of freedom, with no conserved vectors.
This multiplet is referred to as the relaxed hypermul-
tiplet. Transformation rule for the components of the
multiplet is given as:
δLij =
2
√
2
3
ǫ(iλj) −
√
2εkmǫ
kψmij +
2
√
2
3
εjkεimǫ(mλk) −
√
2εjkεimεlpǫlψpmk,
δLijkl =
4
√
2
5
ǫ(iψjkl) +
4
√
2
5
εiqεjrεksεltǫ(qψrst),
δψijk =
3
√
2
8
ǫ(iM jk) +
3
√
2
8
γµǫmε
m(iV jk)µ +
5
√
2
4
γµǫm∂µL
mijk,
δλi =
3
√
2
4
εkjǫ
jMki − 1
4
√
2ǫiN +
3
√
2
4
γµǫjV
ij
µ −
1
4
√
2εijγµǫjGµ +
3
√
2
2
γµǫj∂µL
ij ,
δM ij =
2
√
2
3
εk(iεj)mξmǫk −
8
√
2
3
∂µψ
ijk
γµǫk,
δN = −3
√
2εimξmǫi + 4
√
2∂µλ
i
γµǫi,
δV ijµ = −
√
2
3
εm(j ǫ¯i)γµξm +
4
√
2
3
εmnǫ¯
nγµν∂
νψmij − 2
√
2
3
εmnǫ¯
n∂µψ
mij
+ εimεjn{−
√
2
3
εk(nǫ¯m)γµξ
k +
4
√
2
3
εklǫ¯lγµν∂
νψmnk − 2
√
2
3
εklǫ¯l∂µψmnk},
δGµ =
3
√
2
2
ǫ¯iγµξi + 2
√
2εmiǫ¯
iγµν∂
νλm + h.c,
δξi = −
√
2εjiεmkγµǫk∂µMmj + 2
√
2εjiǫk∂µVµkj +
√
2
3
ǫi∂µG
µ −
√
2εjiγµνǫk∂µVνkj , (6)
where we have given the results of [1] in four component
formalism. The SU(2) representation of the various fields
of the relaxed hypermultiplet is obvious from the index
structure in the above transformation rule. M ij and N
are complex triplet and singlets under SU(2). V ijµ and
Gµ are real triplet and singlet vector fields respectively.
We have chosen the normalization of the fields in the
relaxed hypermultiplet such that [δQ (ǫ1) , δQ (ǫ2)]X =
(2ǫi2γ
µǫ1i + h.c)∂µX , where X is any field in the relaxed
hypermultiplet.
The above 32+32 multiplet when coupled to a 24+24
multiplet corresponding to a superfield contragradient to
the Lijkl, was shown to contain the appropriate on-shell
degrees of freedom as the hypermultiplet. This 24 + 24
multiplet is based on a real scalar superfield V satisfying
the constraint:
DαβV =
[
Diα, D¯α˙i
]
V = 0 . (7)
The detailed transformation rule for the components of
the multiplet in flat space was presented in [1] and was
generalized to conformal supergravity recently in [11] fol-
lowing which we will refer to this multiplet as the real
scalar multiplet.
The supersymmetric invariant action with coupling be-
tween the real scalar multiplet and relaxed hyper multi-
plet in flat space was presented in [1] and is given as:
I1 =
1
2
∫
d4x[LijL
ij − 25
6
LijklL
ijkl + 3Lij∂
µV ijµ −
3
4
M ijMij +
1
18
NN¯ − 3
4
V µijVµij +
1
18
GµGµ
4− 8
9
λ¯i /∂λi +
16
3
ψ¯ijk /∂ψijk − 4
3
λ¯iξi + h.c],
I2 =
∫
d4x[− 1
6
V ∂µGµ +
3
4
KijMij +
3
4
AµijVµij +
5
8
CijklLijkl + ψ¯
iξi − 2ψ¯ijkξijk + h.c], (8)
where I1 is the kinetic action for relaxed hypermultiplet
and I2 is the coupling of the relaxed hypermultplet with
the real scalar multiplet. V,Kij , Aµij , Cijkl , ψi and ψijk
are the field components of the real scalar multiplet. V
is a real scalar field, Kij is a complex triplet of scalars.
Aµij and Cijkl have the same pseudo reality properties
as V µij and Lijkl.
Equation of motion for Lij leads to
Lij = 0. (9)
Thus Lij correspond to three scalar on-shell degrees of
freedom. Equations of motion for Gµ and V µij lead to
V = 0. (10)
Thus V corresponds to one scalar on-shell degree of free-
dom. The field ψi is identified with λi from using ξ
i
equations of motion. Equation of motion for λi gives:
/∂λi = 0. (11)
Thus λi corespond to four on-shell spin-1/2 degrees
of freedom. The remaining equations of motion set
Lijkl, Cijkl , ψijk, ξijk and ξi to zero. Thus the bosonic
on-shell degrees of freedom are contained in V, Lij as four
scalar degrees of freedom and fermionic on-shell degrees
of freedom are contained in λi (or ψi) as four spin-1/2
degrees of freedom. Thus the 56 + 56 multiplet with the
above action has the appropriate on-shell degrees of free-
dom for the 4 + 4 hypermultiplet.
As mentioned earlier, the 24 + 24 real scalar multiplet
was generalized to N = 2 conformal supergravity in [11].
In the next section, we will generalize the 32+32 relaxed
hypermultiplet to N = 2 conformal supergravity.
III. EXTENSION OF THE N = 2 RELAXED
HYPERMULTIPLET TO CONFORMAL
SUPERGRAVITY
In N = 2 conformal supergravity, multiplets form rep-
resentations of the following soft algebra [14]:
[δQ (ǫ1) , δQ (ǫ2)] = δ
(cov)(ξ) + δM (ε) + δK (ΛK) + δS(η)
+ δgauge,
[δS(η), δQ(ǫ)] = δM
(
ηiγabǫi + h.c.
)
+ δD
(
ηiǫ
i + h.c.
)
+ δA
(
iηiǫ
i + h.c.
)
+ δV
(−2ηiǫj − ( h.c.; traceless )) ,
[δS (η1) , δS (η2)] = δK
(
η2iγ
aηi1 + h.c.
)
, (12)
where δQ, δS , δM , δK , δD, δA and δV are respectively
the infinitesimal transformations corresponding to Q-
supersymmetry, S-supersymmetry, local Lorentz trans-
formation, special conformal transformation, dilatation,
U(1) and SU(2) R-symmetry. The infinitesimal transfor-
mations δgauge on the right hand side of [δQ, δQ] corre-
spond to the additional gauge symmetries that a mul-
tiplet may possess. The infinitesimal transformation
δ(cov)(ξ), is the covariant general coordinate transforma-
tion defined as:
δ(cov)(ξ) = δgct(ξ)−
∑
T
δT (−ξµhµ(T )), (13)
where δgct is the general coordinate transformation. In
the summation, T runs over all the superconformal trans-
formations (including the additional gauge symmetries
of the multiplet) except local translation, and hµ(T ) is
the corresponding gauge field with appropriate factors
as listed in table-III (see appendix-A). The parameters
for the transformations listed on the RHS of first of the
equations (12) are given as:
ξµ = 2ǫi2γ
µǫ1i + h.c,
εab = ǫi1ǫ
j
2T
ab
ij + h.c,
ΛaK = ǫ
i
1ǫ
j
2DbT
ba
ij −
3
2
ǫi2γ
aǫ1iD + h.c,
ηi = 6ǫi[1ǫ
j
2]χj . (14)
We will obtain the superconformal transformation rule
for the relaxed hypermultiplet, by demanding the con-
sistent closure of the superconformal algebra (12) on the
relaxed hypermultiplet.
The fields Lij , Lijkl, V ija and Ga are real. Therefore,
the chiral weights of these fields are 0. Let us assign an
arbitrary Weyl weight w to the field Lij . From the super-
symmetry transformation rule (6) and from the knowl-
edge of the weights of the supersymmetry parameters
(see equation (A7) in appendix-A), the chiral weights
of the remaining fields get completely fixed, and the
Weyl weights get determined in terms of w. The fields
Lij and Lijkl are the lowest Weyl weight components in
the multiplet and therefore must be invariant under S-
transformations. For the S-transformation of ψijk and
λi we will consider terms allowed by the Weyl weights,
chiral weights, and the global SU(2) index structure as
follows:
δSλ
i = xLijηj ,
δSψ
ijk = yLijklηl + zε
l(kLij)ηl, (15)
where x, y and z are arbitrary coefficients which will be
determined using the Q−S commutation relation. To do
5this we need to know how Lij and Lijkl transform under
V -transformation. At the level of flat space supersym-
metry, we had discussed in the previous section that the
fields in the relaxed hypermultiplet are irreducible rep-
resentations of the global SU(2) symmetry. Assuming
this to be true even for SU(2) R-symmetry in conformal
supergravity, we evaluate the S −Q commutator on Lij :
[δS , δQ]L
ij = x
2
√
2
3
ǫ(iLj)kηk − y
√
2εkmǫ
kLmijlηl − z
√
2ǫ(lLij)ηl + x
2
√
2
3
εjkεimǫ(mLk)lη
l − y
√
2εjkεimεlpǫlLpmkrη
r
− z
√
2εjkεimǫ(rLmk)η
r, (16)
We also calculate the expected result of the commutator:
δM
(
ηiγabǫi + h.c.
)
Lij + δD
(
ηiǫ
i + h.c.
)
Lij + δA
(
iηiǫ
i + h.c.
)
Lij + δV
(−2ηiǫj − ( h.c.; traceless ))Lij
= (w − 2)η¯kǫkLij + (w + 2)ηkǫkLij − 4η¯(iǫkLj)k + 4η¯kǫ(iLj)k. (17)
For the superconformal algebra to close consistently
equations (16) and (17) should match. But we clearly
see that there is mismatch between the equations due
to the presence of Lijkl terms in equation (16). Set-
ting the coefficient y = 0 might seem to resolve this mis-
match; however, it leads to similar inconsistency in the
[δS , δQ]L
ijkl equation. These mismatches that arise are
rooted in the way in which relaxed hypermutliplet was
constructed. The superspace constraint (1) was relaxed
which led to the intertwining of the 24 + 24 multiplet
and the 8 + 8 linear multiplet through the supersym-
metry transformation. This suggests that for consistent
coupling of the relaxed hypermultiplet to conformal su-
pergravity, we should allow the two multiplets to get in-
tertwined not just through Q-SUSY, but also through
other superconformal transformations. Thus we come up
with the following prescription to accommodate the re-
quired changes in the superconformal transformation:
(I) We allow any field in the relaxed hypermulti-
plet to mix with any other field in the multiplet
(or even the derivatives of the fields) under V-
transformation, given that such a mixing is consis-
tent with Weyl weights, chiral weights and Lorentz
structure.
(II) We also allow for covariant derivative terms con-
sistent with the weights to appear in the S-
transformation of the fields.
(III) In addition to the soft algebra relations (12), we
make use of the following commutation relations
involving V-transformations to fix the coefficients
in the tranformations.
[δV (λ1), δV (λ2)] = δV (λ3),
[δQ(ǫ), δV (λ)] = δQ(λ
j
kǫ
k + h.c),
[δS(ǫ), δV (λ)] = δS(−λjkηj + h.c), (18)
where λi3 j = λ
i
2 kλ
k
1 j − λi1 kλk2 j .
We will now illustrate our prescription. Consider the
fields Lij and Lijkl. They have the same Weyl weight,
chiral weight and are the lowest Weyl weight components
of the multiplet with no Lorentz indices. Hence we pro-
pose the following ansatz for their V-transformation:
δV L
ij = α Λ
(i
V kL
j)k + β εklΛ
k
V mL
lmij (19)
δV L
ijkl = µ εm(lΛkVmL
ij) + θ Λ
(i
V mL
jkl)m (20)
where α, β, µ, θ are arbitrary coefficients which need to
be fixed by using the soft algebra (12) and the commuta-
tion relations (18). On evaluating the V-V commutator
on Lij and Lijkl, we find the following two possibilities
for the coefficients:
(i) α = 52 , µβ =
3
4 and θ = 3.
(ii) α = − 12 , µβ = 34 and θ = 1.
On operating Q-V commutator on Lij , we find the
second possibility to be ruled out. Further by making use
of the S-Q commutator on Lij and Lijkl, the coefficients
β, µ and x, y, z get fixed. In addition the lowest Weyl
weight value w also gets determined.
δV L
ij =
5
2
Λ
(i
V kL
j)k − 15
4
εklΛ
k
VmL
lmij
δV L
ijkl = −1
5
εm(lΛkVmL
ij) + 3Λ
(i
V mL
jkl)m
δSψ
ijk =
15
2
√
2
Lijklηl − 1
2
√
2
εl(kLij)ηl
δSλ
i =
8√
2
Lijηj
w = 3 (21)
Proceeding analogously, using the aforementioned pre-
scription and algebraic relations we determine the S- and
V-transformation of all the fields in the multiplet. Having
determined the S-transformation of all the fields in the
6multiplet, we make use of the S−S commutation relation
from (12) to determine the K-transformation for fields in
the multiplet. The linearized superconformal transfor-
mation rule for the relaxed hypermultiplet is found to
be:
δLij =
2
√
2
3
ǫ(iλj) −
√
2εkmǫ
kψmij +
2
√
2
3
εjkεimǫ(mλk) −
√
2εjkεimεlpǫlψpmk + 3ΛDL
ij
+
5
2
Λ
(i
V kL
j)k − 15
4
εklΛ
k
VmL
lmij ,
δLijkl =
4
√
2
5
ǫ(iψjkl) +
4
√
2
5
εiqεjrεksεltǫ(qψrst) + 3ΛDL
ijkl − 1
5
εm(lΛkVmL
ij) + 3Λ
(i
VmL
jkl)m,
δψijk =
3
√
2
8
ǫ(iM jk) +
3
√
2
8
γaǫmε
m(iV jk)a +
5
√
2
4
γaǫmDaLmijk + 7
2
ΛDψ
ijk +
i
2
ΛAψ
ijk
+
15
2
√
2
Lijklηl − 1
2
√
2
εl(kLij)ηl + 2Λ
(i
Vmψ
jk)m − 1
6
εm(iΛjV mλ
k) +
1
4
ΛabMγabψ
ijk,
δλi =
3
√
2
4
εkjǫ
jMki − 1
4
√
2ǫiN +
3
√
2
4
γaǫjV
ij
a −
1
4
√
2εijγaǫjGa +
3
√
2
2
γaǫjDaLij
+
7
2
ΛDλ
i +
i
2
ΛAλ
i +
8√
2
Lijηj +
4
3
ΛiV jλ
j + 4εjmΛ
m
V kψ
ijk +
1
4
ΛabMγabλ
i,
δM ij =
2
√
2
3
εk(iεj)mξmǫk −
8
√
2
3
Daψijkγaǫk + 4ΛDM ij + iΛAM ij − 16
√
2
3
ψ
ijk
ηk − 4
√
2
9
λ
(i
εj)kηk + Λ
(i
V kM
j)k
− 1
9
Λ
(i
V kε
j)kN,
δN = −3
√
2εimξmǫi + 4
√
2Daλiγaǫi + 4ΛDN + iΛAN + 12√
2
λ
i
ηi − 9
2
ΛiV jεkiM
jk,
δV ija = −
√
2
3
εm(j ǫ¯i)γaξm +
4
√
2
3
εmnǫ¯
nγabDbψmij − 2
√
2
3
εmnǫ¯
nDaψmij
+ εimεjn{−
√
2
3
εk(nǫ¯m)γaξ
k +
4
√
2
3
εklǫ¯lγabDbψmnk − 2
√
2
3
εklǫ¯lDaψmnk}+ 2
√
2
9
(λ
(i
γaη
j) + εikεjmλ(kγaηm))
− 11
√
2
3
(ψ
ijk
γaη
lεkl + ε
iqεjrεklψqrkγaηl) + 4ΛDV
ij
a + Λ
(i
V kV
j)k
a +
1
9
Λ
(i
V kε
j)kGa − 1
3
Λ
(i
V kDaLj)k
+
5
6
εklΛ
k
VmDaLlmij − ΛbMaV ijb +
2
3
ΛKaL
ij ,
δGa =
3
√
2
2
ǫ¯iγaξi + 2
√
2εmiǫ¯
iγabDbλm − 4
√
2λ
i
γaη
jεij + h.c + 4ΛDGa − 9
2
εklΛ
k
VmV
lm
a − εklΛkVmDaLlm − ΛbMaGb,
δξi = −
√
2εjiεmkγ
aǫkDaMmj + 2
√
2εjiǫkDaV kja +
√
2
3
ǫiDaGa −
√
2εjiγ
abǫkDaV kjb +
5√
2
γaV kja ηjεki
+
1
3
√
2
γaGaηi − 7√
2
M jkηmεkmεji − 1
3
√
2
Nηjεji −
√
2
3
γaDaLkjηjεki + 9
2
ΛDξi +
i
2
ΛAξi +
1
4
ΛabMγabξi
− 4
9
ΛkVmγ
aDaλmεki + 4
3
ΛkVmγ
aDaψmlnεklεni + 2
3
ΛKaγ
aλmεmi, (22)
where the derivative Da that appears in the above trans-
formations is the superconformal covariant derivative
(defined by the equation (A6) in appendix-A). The trans-
formation parameters ΛD, ΛM , ΛKa, ΛA and Λ
i
V j corre-
spond to dilatation, local Lorentz transformation, special
conformal transformation, U(1) and SU(2) R-symmetry
respectively. Notice that the S-transformation of ξi and
the V -transformations of V ija , Ga, and ξi involves covari-
ant derivative terms.
As was shown above, the fields in the relaxed hy-
permultiplet had to be allowed to transform in a non-
canonical way under SU(2), when we extend the mul-
tiplet to conformal supergravity. Moreover, we note in
the above transformation rules that there are fields in
the relaxed hypermultiplet which are not K-invariant as
contrary to other known matter multiplets in the litera-
7ture. But, we will show that by appropriate redefinition
of the relaxed hypermultiplet fields we can switch to a
new SU(2) basis wherein all the fields transform in a
way that SU(2) irreps do. In addition, the fields will
also be K-invariant in the new basis. Consider the V-
transformation of ξi. We note that it transforms into a
linear combination of γaDaλi and γaDaψijk , and the di-
agonal elements (i.e terms containing ξi) are absent in
the transformation. Thus by taking appropriate linear
combinations (which we list out in appendix-B) of the
components of the fields ξi, γ
aDaλi and γaDaψijk we
define two new fields Ω and ξ which are K-invariant and
transform as SU(2) scalars. Along the same lines we
carry out the redefinition of the other fields as well.
Table-I summarizes the field content and properties of
the relaxed hypermultiplet in the new basis. The lin-
earized transformation of the relaxed hypermultiplet in
terms of the redefined fields is given as follows1:
δAijk = −ǫ(iλjk) + εilεjmεknǫ(lψmn) + 3ΛDAijk + 3Λ(iVmAjk)m,
δψij = ǫ(iM j) + ǫ(iN j) + γaǫmε
m(iV j)a − 2γaǫmDaA
mij
+
7
2
ΛDψ
ij +
i
2
ΛAψ
ij − 6Aijkηk + 2Λ(iV kψj)k +
1
4
ΛabMγabψ
ij ,
δλij = ǫ(iM j) − ǫ(iN j) + γaǫmεm(iε|k|j)Vak − 2γaǫmDaAmij + 7
2
ΛDλ
ij +
i
2
ΛAλ
ij − 6Aijkηk + 2Λ(iV kλj)k
+
1
4
ΛabMγabλ
ij
δM i = εikǫkΩ+ ǫkγ
aDaψik + ǫkγaDaλik − 2ηjψij − 2ηjλij + 4ΛDM i + iΛAM i + ΛiV kMk,
δN i = −εikǫkξ + ǫkγaDaψik − ǫkγaDaλik − 2ηjψij + 2ηjλij + 4ΛDN i + iΛAN i + ΛiV kNk,
δV ia =
1
2
ǫiγaξ − 1
2
ǫiγaΩ+ εmnǫ
nγabDbψmi − 1
3
εmnǫ
nDaψmi − 1
2
εikǫkγaξL − 1
2
εikǫkγaΩL + ε
ikεmnǫnγabDbλmk
− 1
3
εikεmnǫnDaλmk + 8
3
ηnγaψ
imεmn +
8
3
ηnγaλjmε
mnεij + 4ΛDV
i
a + Λ
i
V kV
k
a − ΛbMaV ib ,
δξ = γaǫiDaN jεij + 3
2
ǫkDaV ka −
3
2
ǫkDaV amεmk −
1
2
γabǫkDaV kb +
1
2
γabǫkDaV bl εlk − 4N iηjεij +
3
2
γaV iaηi
− 3
2
γaV
a
k ηiε
ki +
9
2
ΛDξ +
i
2
ΛAξ +
1
4
ΛabMγabξ,
δΩ = −γaǫiDaM jεij − 3
2
ǫkDaV ka −
3
2
ǫkDaV al εlk +
1
2
γabǫkDaV kb +
1
2
γabǫkDaV bl εlk + 4M iηjεij −
3
2
γaV iaηi
− 3
2
γaV
a
l ηiε
li +
9
2
ΛDΩ +
i
2
ΛAΩ+
1
4
ΛabMγabΩ, (23)
where A
ijk
= εilεjmεknAlmn. The subscript L in ξL and
ΩL denotes the left chirality, and the fields ξ and Ω have
been defined with right chirality.
Finally we obtain the complete non-linear supercon-
formal transformation by introducing non-linear covari-
ant terms into the Q- and S-transformation rules. The
non-linear terms are constructed by taking simple prod-
ucts of standard Weyl multiplet fields, curvatures and
relaxed hypermultiplet fields. On careful analysis, we
find that there is no such non-linear term consistent with
Weyl weight, chiral weight and the representations, which
can be added to the S- transformation. Hence, the S-
transformation rules remain unchanged. However, for
the Q-transformation there are non-linear terms consis-
tent with weights and representations. We add all such
possible terms and fix the coefficients using the algebra
1 See appendix-B for the details of the field redefiniton.
(12). We give the final result below:
δAijk = −ǫ(iλjk) + εilεjmεknǫ(lψmn) + 3ΛDAijk + 3Λ(iV mAjk)m,
δψij = ǫ(iM j) + ǫ(iN j) + γaǫmε
m(iV j)a − 2γaǫmDaA
mij
+
7
2
ΛDψ
ij +
i
2
ΛAψ
ij − 6Aijkηk + 2Λ(iV kψj)k
+
1
4
ΛabMγabψ
ij ,
8Field SU(2) Irreps Properties Weyl Chiral
weight (w) weight (c)
Aijk 4 complex 3 0
ψij 3 γ5ψ
ij = ψij 7/2 1/2
λij 3 γ5λ
ij = λij 7/2 1/2
M i 2 complex 4 1
N i 2 complex 4 1
V ia 2 complex, Lorentz vector 4 0
ξ 1 γ5ξ = −ξ 9/2 1/2
Ω 1 γ5Ω = −Ω 9/2 1/2
TABLE I. Field content of the relaxed hypermultiplet in the new basis
δλij =ǫ(iM j) − ǫ(iN j) + γaǫmεm(iε|k|j)Vak − 2γaǫmDaAmij + 7
2
ΛDλ
ij +
i
2
ΛAλ
ij − 6Aijkηk + 2Λ(iV kλj)k
+
1
4
ΛabMγabλ
ij ,
δM i = εikǫkΩ + ǫkγ
aDaψik + ǫkγaDaλik − 2ηjψij − 2ηjλij + 4ΛDM i + iΛAM i + ΛiV kMk
+
1
16
λljγ
abǫkε
kjεilT+ab −
1
16
ψljγ
abǫkε
kjεilT+ab − 9ǫjχkAijk − 9ǫjχkA
ijk
,
δN i = −εikǫkξ + ǫkγaDaψik − ǫkγaDaλik − 2ηjψij + 2ηjλij + 4ΛDN i + iΛAN i + ΛiV kNk
+
1
16
λljγ
abǫkε
kjεilT+ab +
1
16
ψljγ
abǫkε
kjεilT+ab + 9ǫjχkA
ijk − 9ǫjχkAijk ,
δV ia =
1
2
ǫiγaξ − 1
2
ǫiγaΩ+ εmnǫ
nγabDbψmi − 1
3
εmnǫ
nDaψmi − 1
2
εikǫkγaξL − 1
2
εikǫkγaΩL + ε
ikεmnǫnγabDbλmk
− 1
3
εikεmnǫnDaλmk + 8
3
ηnγaψ
imεmn +
8
3
ηnγaλjmε
mnεij + 4ΛDV
i
a + Λ
i
V kV
k
a − ΛbMaV ib
− 1
12
ǫkγbλklT
+
abε
il − 1
12
ǫkγ
bψkiT−ab − 3ǫlγaχjA
ijm
εml + 3ǫjγaχ
lA
ijm
εml,
δξ = γaǫiDaN jεij + 3
2
ǫkDaV ka −
3
2
ǫkDaV amεmk −
1
2
γabǫkDaV kb +
1
2
γabǫkDaV bl εlk − 4N iηjεij +
3
2
γaV iaηi
− 3
2
γaV
a
k ηiε
ki +
9
2
ΛDξ +
i
2
ΛAξ +
1
4
ΛabMγabξ +
1
16
εijMiγ
abǫjT
+
ab − 3χiλjkǫkεij + 3χiψjkǫkεij
+
1
2
γabǫlR̂ab(V )
m
jA
jklεmk − 1
2
γabǫlR̂ab(V )
m
jA
jkl
εmk,
δΩ = −γaǫiDaM jεij − 3
2
ǫkDaV ka −
3
2
ǫkDaV al εlk +
1
2
γabǫkDaV kb +
1
2
γabǫkDaV bl εlk + 4M iηjεij −
3
2
γaV iaηi
− 3
2
γaV
a
l ηiε
li +
9
2
ΛDΩ +
i
2
ΛAΩ+
1
4
ΛabMγabΩ+
1
16
εijNiγ
abǫjT
+
ab − 3χiλjkǫkεij − 3χiψjkǫkεij
+
1
2
γabǫlR̂ab(V )
m
jA
jklεmk +
1
2
γabǫlR̂ab(V )
m
jA
jkl
εmk. (24)
IV. CONCLUSIONS AND FUTURE
DIRECTIONS
Matter multiplets in conformal supergravity play a
crucial role in construction of physical Poincare´ super-
gravity theories. Off-shell multiplets, in particular, allow
the construction of general matter couplings and higher
derivative invariants in supergravity which are of interest
in various contexts such as higher derivative corrections
9to black hole entropy.
In this paper we have extended the 32 + 32 relaxed
hypermultiplet constructed in [1] for flat space to N = 2
conformal supergravity. In doing this, we find the pecu-
liar feature that the fields which are irreducible represen-
tations of the global SU(2) symmetry must be allowed to
transform in a non-canonical way under the local SU(2)
R-symmetry in order to be consistent with the supercon-
formal algebra. We perform suitable field redefinitions so
that the redefined fields are irreducible representations
of the SU(2) R-symmetry as well as invariant under K-
symmetry. In appendix-B, we present the precise field
redefinitions as well as the relation of our results to the
constructions in harmonic superspace [13] and projective
superspace [15].
In [1], in flat space, the relaxed hypermultiplet was
coupled to a 24 + 24 real scalar multiplet to obtain an
off-shell formulation for the hypermultiplet. The real
scalar multiplet was extended to conformal supergrav-
ity in [11]. Further, it was shown to be reducible to an
8+ 8 restricted real scalar multiplet by imposing 16+ 16
constraints. This restricted real scalar multiplet admit-
ted a tensor multiplet embedding. In [12], a new density
formula in N = 2 conformal supergravity was presented
with application to real scalar multiplet. This allowed for
a new higher derivative invariant for the tensor multiplet
in supergravity.
With the relaxed hypermultiplet in N = 2 conformal
supergravity presented in this paper, it would be inter-
esting to construct the analogue of the action (8) in con-
formal supergravity. This would allow for an off-shell
formulation of hypermultiplet in four dimensional con-
formal supergravity. In [16], an extension of the analysis
from [1] was generalised to six dimensional N = (1, 0)
curved superspace to construct the off-shell representa-
tion for the hypermultiplet in six dimensional supergrav-
ity. This extension is different from that of this paper in
the following sense. In [16], an additional real superfield
T appeared in the superspace constraints along with the
L
ij and Lijkl superfields to define the relaxed hypermul-
tiplet. The construction of [16] in six dimensions may
have a straightforward generalization in four dimensions
and one can have an alternate formulation of relaxed hy-
permultiplet with more number of components.
It will also be interesting to investigate if there ex-
ist constraints to reduce the relaxed hypermultiplet to
a restricted multiplet. Whether the multiplet can be
embedded into a density formula or can be mapped to
other multiplets are the questions central to the tech-
niques of superconformal tensor calculus, which need to
be addressed for the case of relaxed hypermultiplet in
conformal supergravity.
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Appendix A: N = 2 standard Weyl multiplet
The N = 2 standard Weyl multiplet is a super-
conformal gauge multiplet which has the field content
(eaµ, ψ
i
µ, bµ, Aµ,V iµ j , T ijab, χi, D), with 24+24 off-shell de-
grees of freedom [17, 18]. The fields eaµ, ψ
i
µ, bµ, Aµ, V iµ j
are identified as the gauge fields of local translation (P ),
Q- supersymmetry (Q), dilatation (D), U(1)R symmetry
(A) and SU(2)R symmetry (V ) respectively. The fields
T ijab which is an antiselfdual antisymmetric Lorentz ten-
sor, χi an SU (2) doublet of Majorana spinors and D a
real scalar field, are auxiliary fields which are essential
for the off-shell bosonic and fermionic degrees of freedom
to match in the multiplet.
Table-II summarizes the properties of the standard
Weyl multiplet. We follow the chiral convention wherein
spinors with upper SU(2)R index have positive (left) chi-
rality and those with lower SU(2)R index have negative
(right) chirality. The chiral convention allows us to raise
and lower the SU(2) indices by complex conjugation.
Thus for fermions complex conjugation switches the chi-
rality. Chiral weight (c) and Weyl weight (w) of a field
X are real numbers defined by the transformations:
δAX = icΛAX,
δDX = wΛDX. (A1)
From equations (A1) we can deduce that the chiral weight
of a field and that of its complex conjugate differ by a
factor of −1, while the Weyl weights are unaffected by
complex conjugation.
The field T−ab listed in the table-II is related to the field
T ijab by:
T ijab =
1
2
T−abε
ij . (A2)
The dual of an antisymmetric Lorentz tensor is defined
as:
G˜ab =
1
2
εabcdG
cd. (A3)
One can show in Minkowski space that self dual and anti
selfdual parts of an antisymmetric Lorentz tensor are re-
lated by complex conjugation. Therefore, we have the
following expressions relating the antiselfdual tensor T ijab
with its selfdual counterpart:
Tabij = (T
ij
ab)
∗,
=
1
2
(T−abε
ij)∗ =
1
2
T+abεij . (A4)
In addition to the gauge fields listed in the table-II,
conformal supergravity also consists of the dependent
gauge fields ωabµ corresponding to local Lorentz trans-
formation, faµ corresponding to special conformal trans-
formation and φiµ corresponding to S-supersymmetry.
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Field SU(2) Irreps Weyl Chiral Chirality
weight (w) weight (c) for
fermions
eaµ 1 −1 0
ψiµ 2 −1/2 −1/2 +
bµ 1 0 0
Aµ 1 0 0
Viµ j 3 0 0
T−ab 1 1 −1
χi 2 3/2 −1/2 +
D 1 2 0
TABLE II. Field content for the N = 2 standard Weyl multiplet
These fields are determined in terms of the independent
fields in the Weyl multiplet by the following set of con-
ventional constraints:
R̂µν(P ) = 0,
γµ
(
R̂µν(Q)
i +
1
2
γµνχ
i
)
= 0,
eνb R̂µν(M)
b
a − i ˜̂Rµa(A) + 18TabijT ijµb − 32Deµa = 0,
(A5)
where R̂(P ), R̂(Q), R̂(M) and R̂(A) are respectively the
super-covariant curvatures associated with local trans-
lation, Q- supersymmetry, local Lorentz transformation
and U(1) R-symmetry, and
˜̂
R(A) is the dual of R̂(A).
The curvature R̂(V ) that appears in the superconfor-
mal transformation of the relaxed hypermutliplet (24) is
the super-covariant curvature associated with SU(2) R-
symmetry. On imposing the above constraints, the soft
algebra relations (12) are satisfied on the fields. Finally
we end this section by defining the supeconformal deriva-
tive and listing out the Weyl weights and chiral weights
of supersymmetry parameters:
Dµ = ∂µ −
∑
T
δ(hµ(T )),
Da = eµaDµ, (A6)
where the summation runs over all the superconformal
generators T except local translation and hµ(T ) are the
corresponding gauge fields as listed in table- III.
The chiral weight and Weyl weight of the Q- and S-
SUSY parameters are:
ǫi : = −1
2
, w = −1
2
,
ηi : = −1
2
, w =
1
2
. (A7)
Appendix B: Redefiniton of the relaxed
hypermultiplet fields
Here we give the necessary details of redefinition of
the relaxed hypermultiplet fields. Consider the V- and
K- transformation of the field ξi:
δV ξi = −4
9
ΛkVmγ
aDaλmεki + 4
3
ΛkVmγ
aDaψmlnεklεni,
δKξi =
2
3
ΛKaγ
aλmεmi. (B1)
As discussed in section-III, ξi has a non-trivial K-
transformation. Also, diagonal elements (i.e. ξi terms)
are absent in the V-transformation. The absence of di-
agonal term in the V-transformation suggests that it can
be decomposed into two SU(2) scalars say ξ˜1, ξ˜2. We
also expect the resultant SU(2) scalars to be invariant
under SCT. So, we consider the following ansatz:
ξ˜1/2 =x1ξ1 + x2ξ2 + x3γ
aDaλ1 + x4γaDaλ2
+ x5γ
aDaψ111 + x6γaDaψ222 + x7γaDaψ121
+ x8γ
aDaψ122. (B2)
By considering the K-transformation of the equation(B2)
and demanding δK ξ˜1 = δK ξ˜2 = 0, we get:
ξ˜1/2 = x1ξ1 + x2ξ2 +
x2
3
γaDaλ1 − x1
3
γaDaλ2. (B3)
By taking the V- transformations on the RHS of (B3),
one can see that the new fields are already V-invariant,
i.e. the K-invariance by itself has made sure that the new
fields are SU(2) scalars. We have the freedom to choose
the coefficients x1 and x2. Let us choose x1 = x2 = 1 for
ξ˜1, and x1 = 1, x2 = −1 for ξ˜2:
ξ˜1 =ξ1 + ξ2 +
1
3
γaDaλ1 − 1
3
γaDaλ2, (B4)
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Superconformal Generator Normalized Parameter
transformation T gauge field
hµ(T )
local translation P a eaµ ξ
a
Q-SUSY Qi 1
2
ψiµ ǫ
i
dilatation D bµ ΛD
U(1)R A −iAµ ΛA
SU(2)R (VΛ)
i
j −
1
2
Viµ j Λ
i
V j
S-SUSY Si 1
2
φiµ η
i
local Lorentz Mab ωabµ ε
ab/ΛabM
special conformal Ka faµ Λ
a
K
TABLE III. Gauge fields for superconformal transformations.
ξ˜2 =ξ1 − ξ2 − 1
3
γaDaλ1 − 1
3
γaDaλ2. (B5)
So, in effect we have decomposed the two SU(2) compo-
nents of ξi into 1⊕ 1 of SU(2).
Next we look at M ij and N . These fields mix with
each other under SU(2) and have a total of 4 SU(2)
components. So, with these four components, the pos-
sible irreps of SU(2) that we can form are 4, 3 ⊕ 1 and
2 ⊕ 2. 4 of SU(2) has 3 fundamental SU(2) indices, 3
of SU(2) has 2, 2 of SU(2) has 1 and 1 of SU(2) has 0
SU(2) indices. We know that Q- SUSY transformations
of M ij and N contain ξi terms. Therefore, the new ir-
reps that we form out of M ij and N should contain ξ˜1/2
terms in the Q- transformations. For these transforma-
tions to be consistent with the index structure, one has
to decompose M ij and N as 2 ⊕ 2. Similar arguments
follow for the remaining fields. Table-IV summarizes the
decomposition of all the fields. We list out the remaining
field redefintions below:
(
M˜1, M˜2
)
=
(
M11 +M12 +
N
9
,M12 +M22 − N
9
)
,
(
N˜1, N˜2
)
=
(
M11 −M12 − N
9
,M12 −M22 − N
9
)
,
(V˜a
1
, V˜a
2
) = (V 11a +
2
9
DaL11, V 12a +
1
9
Ga +
2
9
DaL12),
(G˜a
1
, G˜a
2
) = (V 12a −
1
9
Ga +
2
9
DaL12, V 22a +
2
9
DaL22),
(ψ˜11, ψ˜12, ψ˜22) = (ψ111, ψ112 +
1
12
λ1, ψ122 +
1
6
λ2),
(λ˜11, λ˜12, λ˜22) = (ψ112 − 1
6
λ1, ψ122 − 1
12
λ2, ψ222),
(A˜111, A˜112, A˜122, A˜222) = (L11 − 5L1112, 2
3
L12 − 5L1122, 1
3
L22 − 5L1222,−5L2222),
(B˜111, B˜112, B˜122, B˜222) = (L1111,
1
15
L11 + L1112,
2
15
L12 + L1122,
1
5
L22 + L1222). (B6)
In the new basis, the reality constraints of Lij , Lijkl, V ija and Ga translate into:
B˜ijk =− 1
5
εilεjmεkn(A˜lmn)∗,
12
Old fields No. of SU(2) components Decomposition New fields
ξi 2 1⊕ 1 ξ˜1, ξ˜2
M ij , N 4 2⊕ 2 M˜ i, N˜ i
V ija , Ga 4 2⊕ 2 V˜
i
a , G˜
i
a
λi, ψijk 6 3⊕ 3 λ˜ij , ψ˜ij
Lij , Lijkl 8 4⊕ 4 A˜ijk, B˜ijk
TABLE IV. Field redefinitions to obtain the components as SU(2)R irreps
G˜ia =ε
ji(V˜ ja )
∗. (B7)
Further to tidy up things, we make the following normal-
ization choice for the fields:
Aijk = A˜ijk, (Bijk = B˜ijk),
λij = 4
√
2λ˜ij ,
ψij = 4
√
2ψ˜ij ,
M i =
3
2
M˜ i,
N i =
3
2
N˜ i,
V ia = 3V˜
i
a ,
ξ =
√
2ξ˜1,
Ω =
√
2ξ˜2. (B8)
Also we define A
ijk
= εilεjmεknAlmn, which implies
Bijk = − 15A
ijk
.
We will now discuss the relation between our results
and the discussion in [13]2. In Table-IV, we see that for
each mass dimension we have two sets of fields which
transform under the same representation of SU(2). At
the the lowest mass dimension level, we have Aijk and
Bijk fields that transform under 4 representation of
SU(2) R-symmetry. In (24), we see that in the transfor-
mation rule for Aijk there is no fermionic field that trans-
forms under 5 representation of SU(2). We can write this
constraint in superspace, analogous to the discussion in
section-II, as follows:
D(iαL
jkl)a = 0, (B9)
where a runs over 1, 2 and is an additional global SU(2)
index carried by the superfield Lijka whose lowest mass
dimension components are Lijka = (Aijk , Bijk). At each
mass dimension, the two fields with the same representa-
tion under SU(2) R-symmetry are now placed inside a 2
representation of the additional global SU(2) using the
2 We thank Daniel Butter for useful correspondence regarding this.
index a, upto field redefinitions. Clearly, the field redefi-
nitions carried out in the present section are valid even in
the case of rigid supersymmetry. Therefore at the level
of rigid supersymmetry, relaxed hypermultiplet can be
identified as the superfield Lijka . Such an identification
was made at the rigid supersymmetry level in [13]. The
superfield Lijka was identified as the well known O(3)
superfield with an additional flavor index a. The O(3)
superfield falls under the general class of O(n) superfields
defined by the constraint:
D(i0α L
i1i2...in) = 0. (B10)
In this language, the linear multiplet defined by the con-
straint (1) is referred to as the O(2) multiplet. Cou-
pling of O(n) multiplets to conformal supergravity was
discussed in [13] in harmonic superspace and in [15] in
projective superspace.
Thus in [13], it was argued that extension of relaxed
hypermultiplet to conformal supergravity would be the
same as the O(3) superfield. In this paper, we explicitly
coupled the relaxed hypermultiplet to conformal super-
gravity and indeed, we find that the only way to extend it
to conformal supergravity is through an O(3) superfield
with an additional flavor SU(2) index.
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